Using digital reproductions of lit environments, such as photographs, CGI, or virtual reality, can be attractive when conducting lighting research because the various characteristics of the scene can be varied, controlled and replicated more easily, at a lower cost and in less time. However, mapping a 3-dimensional real lit space into 2-dimensional array(s) of RGB pixels may modify the users' experience. With the increasing use of immersive devices, such as head-mounted displays, we must question the degree of fidelity that is needed to generate valid findings.
The same subjective experience as in reality needs to be ensured. However, exact reproduction of a real scene cannot always be achieved: each available technology has its limits, be it spatial resolution, dynamic range, colour gamut or space reproduction. Some research topics that require exact physical stimuli, such as discomfort glare, still cannot be explored with digital reproductions. Nevertheless, inducing the same perception with a different stimulation could be sufficient in some cases, e.g. with tone-mapping. More generally, the choice of a relevant reproduction method is a trade-off based on the limitations of the technology, the factors most strongly impacting the user's experience and the level of fidelity needed for each factor. Thus, the trade-off must depend on the purpose of the study. For example, if one wants to investigate the impact of luminances on lighting quality, one needs to implement a luminance calibrated display but not necessarily with a large field of view. For aesthetics appraisal, displaying 2D tone-mapped images has proved sufficient for judgments on lighting perception (e.g. dim/bright) but not for space perception (e.g. small/large). Using more immersive technology may be necessary but it would be useful to identify which immersive components (e.g. wider field of view, free exploration) could improve the fidelity of space understanding, so as to avoid the pointless use of expensive technologies.
A common way to validate studies using digital reproductions is to compare their results with those of similar studies conducted in the field. Another way is to compare data collected in real and reproduced environments through a pilot study, and verify if the same numerical values or at least the same statistical effects are reached. Furthermore, regression provides a measure of how well the reproductions predict the reality. Caution is needed when experimental conditions are uncontrolled in the realworld reference (e.g. daylight, traffic). Moreover, once reproductions are deemed valid, one may wonder what kinds of research can be conducted based on these reproductions. For instance, if these reproductions have been validated for aesthetic judgments of electrically lit rooms, are they also valid for daylit rooms? Another validation is required to collect other types of data, such as gaze patterns.
As a conclusion, reproductions can be valuable for exploring open questions with well controlled experimental design, as long as the best trade-off is identified between technology limitations and fidelity requirements depending on the studied factors. 
